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Abstract 


Pursuant  to  Public  Law  92-367,  Phase  I Inspection  Reports  are  prepared 
under  guidance  contained  in  the  recommended  guidelines  for  safety 
inspection  of  dams,  published  by  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  203 11*.  The  purpose  of  a Phase  I investigation  is 
to  identify  expeditiously  those  dams  which  may  pose  hazards  to  human 
life  or  property.  The  assessment  of  the  general  conditions  of  the  dam 
is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a Phase  I investigation;  however,  the 
investigation  is  intended  to  identify  any  need  for  such  studies.  — 


( 


Based  upon  the  field  conditions  at  the  time  of  the  field  inspection 
and  all  available  engineering  data,  the  Phase  I report  addresses  the 
hydraulic,  hydrologid,  geologic , ygeotechnic , and  structural  aspeots  of 
the  dam.  The  engineering  techniques  employed  give  a reasonably 
accurate /assessment  of  the  conditions  of  the  dam.  It  should  be 
realized  that  certain  engineering  aspect?  cannot  be  fully  analyzed 
during  h Phase  I Inspection. . Assessment  and  remedial  measures  in  the 
report  include  the  requirements  of  additional  indepth  study  when 
1 necessary. 


Phase  I reports  include  project  information  of  the  dam  and 
appurtenances,  all  existing  engineering  data,  operational  procedures, 
hydrauli e/hydrologic  data  of  the  watershed,  dam  stability,  visual 
inspection  report  and  an  assessment  including  required  remedial 
measures. 
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This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I investigations.  Copies  of  these  guidelines  may  be 
^ obtained  from  the  Office  of  the  Chief  of  Engineers,  Washington, 

D.C.  20314.  The  purpose  of  a Phase  I investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
< human  life  or  property.  The  assessment  of  the  general 

condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  cn  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reser- 
voir was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and 
inspection  can  there  be  any  chance  that  unsafe  conditions  be 
detected. 

Phase  I inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(flood  discharges  that  may  be  expected  from  the  most  severe 
combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a storm  event,  a finding 
that  a spillway  will  not  pass  the  design  flood  should  not  be 
, interpreted  as  necessarily  posing  a highly  inadequate  condi- 

tion. The  design  flood  provides  a measure  of  relative 
spillway  capacity  and  serves  as  an  aide  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition 
and  the  downstream  damage  potential. 
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NAME  OF  DAM:  DRY  RUN  NO.  101 


PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam:  Dry  Run  No.  101 
State:  Virginia 
County:  Page 
Stream:  Dry  Run 

Date  of  Inspection:  14  November  1978 


BRIEF  ASSESSMENT  OF  DAM 

Dry  Run  Dam  No.  101  is  an  earth  dam  approximately  67  feet 
high  and  2100  feet  long.  The  dam  is  owned  and  operated  by 
the  Town  of  Luray,  Virginia  and  was  designed  by  the  U.S. 

Soil  Conservation  Service.  The  visual  inspection  and  review 
of  as-built  drawings  indicate  no  serious  deficiencies  re- 
quiring emergency  attention. 


The  spillway  will  pass  the  Probable  Maximum  Flood  (PMF) 
without  overtopping  the  dam.  A stability  analysis  was  not 
available;  however,  no  evidence  of  distress  due  to  slope 
stability  problems  or  seepage  was  observed.  Recommended 
remedial  measures  to  be  scheduled  during  the  annual  mainte 
nance  program  are  to:  remove  any  large  logs  from  the 
reservoir  area,  repair  several  footpaths,  and  install  a 
staff  gage. 


Original  signed  by 


MICHAEL  BAKER,  JR.,  INC. 


Michael  Baker,  III,  P.E.- 
Chairman  of  the  Board  and 
Chief  Executive  Officer 


SUBMITTED: 


COMMENDED: 


JAMES  A.  WALSH 

James  A.  Walsh 

Chief,  Design  Branch 

Original  signed  by 

ZANE  U.  GOODWIN 

Zane  M.  Goodwin 
Chie  f v r Engineering  by: 


APPROVED : Doug] a p T.  TTa 1 1 or* 

Douglas  L.  Haller 
Colonel,  Corps  of  Engineers 
District  Engineer 


NAME  OF  DAM:  DRY  RUN  NO.  101 


OVERALL  VIEW  OF  DAM 


PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAM:  DRY  RUN  NO.  101  ID#  VA  13902 

SECTION  1 - PROJECT  INFORMATION 


1.1  General 

1.1.1  Authority:  Public  Law  92-367,  8 August  1972, 
authorized  the  Secretary  of  the  Army,  through 
the  Corps  of  Engineers  to  initiate  a national 
program  of  safety  inspections  of  dams  through- 
out the  United  States.  The  Norfolk  District 
has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the 
Commonwealth  of  Virginia. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to 
conduct  a Phase  I inspection  according  to  the 
Recommended  Guidelines  for  Safety  Inspection 
of  Dams'  The  main  responsibility  is  to 
expeditiously  identify  those  dams  which  may 

be  a potential  hazard  to  human  life  or  property. 

1.2  Description  of  Project 

1.2.1  Description  of  Dam  and  Appurtenances:  Dry 
Run  Dam  No.  101  (Lake  Arrowhead)  is  a zoned 
earthfill  dam  approximately  67  feet  high  and 
2100  feet  long.  Seepage  control  is  provided 
by  an  impervious  core,  grout  curtain  and 
cutoff  trench. 

The  principal  spillway  is  a drop-inlet  struc- 
ture consisting  of  a reinforced  concrete 
riser,  30  inch  diameter  reinforced  concrete 
outlet  pipe,  and  a riprap  lined  stilling 
basin  approximately  60  feet  long  and  25  feet 
wide. 

The  emergency  spillway  (crest  elevation 
1151.6  feet  M.S.L.),  a 375  foot  wide, 
vegetated,  side -channel  type,  is  located 
outside  the  left  abutment  of  the  dam. 

A 10  inch  corrugated  metal  pipe  (perforated) 
comprises  the  seepage  drain.  The  pipe  is 
located  downstream  of  the  centerline  profile 
of  the  dam  and  exits  adjacent  to  a 30  inch 
reinforced  concrete  pipe,  which  is  the  main 
outlet  of  the  principal  spillway. 
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The  reservoir  is  used  for  flood  control  and 
was  designed  for  future  water  supply.  There 
is  a side-inlet  on  the  riser  with  an  invert 
elevation  of  1142.6  feet  M.S.L.  which  controls 
normal  pool  elevation  and  a high-stage  riser 
crest  at  an  elevation  of  1146.3  feet  M.S.L. 

Six  manually  operated  gate  valves  allow 
intake  to  a 16  inch  diameter  cast-iron  water 
supply  pipe,  which  flares  to  18  inch  diameter 
where  it  exits.  The  30  inch  slide  gate 
anchored  on  the  upstream  face  of  the  riser, 
which  has  am  invert  elevation  of  1101.6  feet 
M.S.L.,  can  be  used  to  drain  the  reservoir. 

The  plan  and  typical  sections  of  the  dam  are 
given  on  Plates  1,  2 and  3. 

Location:  Dry  Run  Dam  No.  101  is  located  on 
Dry  Run  approximately  3 miles  southeast  of 
the  Town  of  Luray  in  Page  County,  Virginia. 

A Location  Plan  is  included  in  this  report. 

Si2e  Classification:  The  maximum  height  of 
the  dam  is  67  feet  and  the  reservoir  storage 
capacity  to  the  top  of  dam  elevation  is  1232 
acre- feet.  Therefore,  the  dam  is  in  the 
"intermediate"  size  category  as  defined  by 
the  Recommended  Guidelines  for  Safety  Inspec- 
tion of  Dams. 

Hazard  Classification:  Due  to  the  proximity 
of  the  Town  of  Luray  with  a population  of 
3800,  many  lives  could  be  lost  in  the  event 
of  failure  of  the  dam.  Therefore,  this  dam 
is  considered  in  the  "high"  hazard  category 
as  defined  by  Section  2.1.2  of  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams. 

The  hazard  classification  used  to  categorize 
dams  is  a function  of  location  only  and  has 
nothing  to  do  with  its  stability  or  prob- 
ability of  failure. 

Ownership : The  dam  is  owned  and  operated  by 
the  Town  of  Luray,  Page  County,  Virginia  with 
maintenance  assistance  from  the  Shenandoah 
Valley  Soil  and  Water  Conservation  District 
and  the  regional  U.S.  Soil  Conservation 
Service  (SCS). 

Purpose  of  Dam:  The  dam  is  used  for  flood 
control  purposes  within  the  Potomac  River 
Basin. 
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1.2.7 


1.2.7  Design  and  Construction  History:  The  existing 
facility  was  designed  for  the  owner  by  the 
SCS . The  dam,  completed  in  June  1971,  was 
built  by  the  English  Construction  Co.,  Inc. 

1.2.8  Normal  Operational  Procedures : No  formal 
operational  procedures  are  followed  for  this 
dam.  Normal  pool  is  maintained  by  an  inlet 
on  one  side  of  the  riser  with  an  invert 
elevation  of  1142.60  feet  M.S.L.  Since  the 
dam  is  multipurpose,  flood  control  and  future 
water  supply,  the  principal  spillway  (riser) 
crest  is  located  at  an  elevation  of  1146.3  feet 
M.S.L.  with  excess  flow  diverted  through  the 
emergency  spillway  which  has  a crest  elevation 
of  1151.60  feet  M.S.L.  It  is  not  known  how 
frequently  the  30  inch  slide  gate  has  been 
operated . 

1.3  Pertinent  Data 


1.3.1 


1.3.2 


Drainage  Area;  The  drainage  area  of  Dry  Run 
Dam  No.  101  is  2.62  square  miles. 

Discharge  at  Dam  Site:  The  maximum  flow  at 
the  dam  site  through  the  spillway  is  unknown. 


Principal  Spillway: 

Pool  level  at  emergency 
spillway  crest  . . . . 
Pool  level  at  top  of  dam 


134  c.f.s. 
141  c.f.s. 


1.3.3 


Emergency  Spillway: 

Pool  level  at  top  of  dam  . . 15,540  c.f.s. 

Dam  and  Reservoir  Data:  Pertinent  data  on 
the  dam  and  reservoir  are  shown  in  the  fol- 
lowing table: 

TABLE  1.1  DAM  AND  RESERVOIR  DATA 


Reservoir 

Capacity 


Elevation 

Item feet  M.S.L. 

Top  of  dam  1157.6 

Maximum  pool, 

design  surcharge  1154.0 

Emergency  spillway  crest  1151.6 
Principal  spillway  crest  1146.3 
Normal  pool  (b)  1142.6 

Streambed  at  centerline 

of  dam 1090.4 - 

(a)  Total  storage,  includes  102  acre-feet  ol 

(b)  Invert  of  low-level  intake  to  riser. 


Area 

Acre- 

Watershed  Length 

acres 

feet (a) 

inches 

feet 

56.4 

1232 

8.82 

1300 

51.0 

1032 

7.39 

47.0 

922 

7.10 

1100 

39.0 

692 

4.95 

- 

33.8 

552 

3.95 

800 

- 

- 

- 

- 

sediment  storage. 
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SECTION  2 - ENGINEERING  DATA 


2.1  Design:  The  design  data  reviewed  included  the  fol- 
lowing: 

1)  As-built  drawings  indicating  plans,  eleva- 
tions and  sections  of  the  dam  and  appurtenant 
structures.  Logs  of  test  borings  and  test 
pits  were  also  included  in  the  as-built 
drawings.  Plan  and  typical  sections  as  taken 
from  the  as-built  drawings  are  included  as 
Plates  1,  2 and  3 in  Appendix  I. 


2)  Hydrologic  and  hydraulic  data  including 

outlet  discharge  capacity,  reservoir  area  and 
storage  capacity,  and  hydrograph  and  routing 
determinations  for  principal  spillway,  the 
emergency  spillway  and  the  freeboard  hydro- 
graphs . 


3)  Annual  Maintenance  Inspection  Reports  for  the 
past  five  years  conducted  by  the  Town  of 
Luray  with  assistance  from  the  Shenandoah 
Valley  Soil  and  Water  Conservation  District 
and  the  regional  SCS  office  (see  Appendix  V). 


All  design  data  was  obtained  from  the  SCS  and  has  been 
filed  with  the  Norfolk  District  for  future  reference. 


2.2  Construction : The  dam,  constructed  by  the  English 
Construction  Company,  Inc.,  was  completed  in  June  1971. 
Construction  records  were  not  available  for  this  inspec- 
tion; however,  as-built  drawings  were  reviewed  and  were 
verified  in  the  field.  Construction  records  are  on 
file  in  Washington,  District  of  Columbia. 

2.3  Operation:  There  are  no  formal  operational  procedures 
for  this  dam.  It  is  not  known  how  regularly  the  slide 
gate  is  operated.  Annual  maintenance  inspections  are 
conducted  by  the  Town  of  Luray  with  the  assistance  of 
the  Shenandoah  Valley  Soil  and  Water  Conservation 
District  and  the  regional  SCS  office. 

2.4  Evaluation 

2.4.1  Design:  The  as-built  drawings  were  adequate 
to  assess  the  structural  stability  of  the 
dam.  The  hydrologic  and  hydraulic  data 
provided  was  adequate  for  design  review.  The 
as-built  drawings  show  a relatively  thin, 
impervious  core  section.  Foundation  condi- 
tions were  determined  by  using  the  subsurface 
data  presented  in  the  as-built  drawings. 
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2.4.2 


Construction:  No  construction  logs  wcx 
avai?  -\ble  for  review;  however,  as-built 
drawings  do  indicate  modifications  and  changes 
made  during  construction. 

2.4.3  Operation:  Annual  inspection  reports  were 
available  for  review  and  are  included  in 
Appendix  V. 


: 


SECTION  3 - VISUAL  INSPECTION 


3.1  Findings 

3.1.1  General:  The  field  investigation  was  con- 
ducted  on  14  November  1978.  No  unusual 
weather  conditions  were  experienced  and  the 
reservoir  was  at  normal  pool  elevation.  The 
dam  and  appurtenant  structures  were  found  to 
be  in  good  overall  condition  at  the  time  of 
the  inspection.  The  problems  noted  during 
the  visual  inspection  are  considered  to  be 
minor  and  do  not  require  immediate  remedial 
treatment.  Significant  deficiencies  are 
described  briefly  in  the  following  paragraphs. 
The  complete  visual  inspection  check  list  is 
given  in  Appendix  III. 

3.1.2  Dam:  The  embankment  was  in  good  physical 
condition.  No  cracks,  unusual  movement, 
sloughing,  appreciable  erosion  or  seepage  was 
observed  on  the  embankment  or  abutments. 

There  are  several  bare  and  eroded  pathways 
and  a cut  slope  above  the  right  abutment  that 
should  be  seeded  to  prevent  increased  erosion. 

Minor  bare  areas  resulting  from  vehicular 
traffic  were  observed.  However,  no  erosion 
in  these  tracks  was  evident  and  therefore 
remedial  treatment  is  not  considered  necessary 
at  this  time. 

3.1.3  Appurtenant  Structures:  Several  of  the  stems 
to  the  water  supply  gates  are  disconnected  or 
bent  (see  Photo  1)  and  would  need  to  be 
repaired  before  they  could  be  used  for  water 
supply. 

3.1.4  Reservoir  Area : No  serious  deficiencies  were 
observed  in  the  reservoir  area  (see  Photos  2 
and  3).  A staff  gage  should  be  installed  to 
monitor  reservoir  elevations  above  normal 
pool. 

3.1.5  Downstream  Channel:  The  stilling  basin  and 
outlet  channel  are  functioning  properly  and 
the  riprap  is  in  good  condition  ( see  Photo  4 ) . 
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3.2  Evaluation:  None  of  the  above  items  is  serious  enough 

to  warrant  immediate  attention  since  they  do  not  threaten 
the  integrity  of  the  dam.  However,  the  repair  and 
replacement  items  are  considered  to  be  good  maintenance 
and  should  be  attended  to  as  part  of  the  annual  mainte- 
nance inspection  program. 


■ 
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SECTION  4 - OPERATIONAL  PROCEDURES 


4.1  Procedures:  No  formal  operational  procedures  are  used 
for  Dry  Run  Dam  No.  101,  since  the  dam  presently  serves 
only  as  a flood  control  structure  and  does  not  require 
operation  of  its  water  supply  gates  and  valves  at  this 
time.  The  reservoir  remains  at  normal  pool  elevation 
of  1142.6  feet  M.S.L.,  which  is  maintained  by  the  low- 
level  inlet  crest  on  the  riser.  There  is  an  additional 
9.0  feet  of  storage  to  the  crest  of  the  emergency 
spillway  at  elevation  1151.6  feet  M.S.L.  The  difference 
in  stage  is  less  than  typical  for  single  purpose  flood 
control  dams  because  of  the  dam's  design  for  water 
supply  storage. 

4.2  Maintenance  of  Dam:  Annual  maintenance  inspections  are 
performed  by  the  Town  of  Luray  with  the  assistance  of 
the  Shenandoah  Valley  Soil  and  Water  Conservation 
District  and  the  regional  SCS  office.  Inspection 
reports  are  included  in  Appendix  V. 

4.3  Maintenance  of  Operating  Facilities:  The  gate  valves 
on  the  16  inch  diameter  riser  pipe  are  not  presently 
used  for  water  supply.  The  slide  gate  is  not  operated 
to  check  for  proper  functioning. 

4.4  Warning  System:  At  the  present  time,  there  is  no 
warning  system  or  evacuation  plan  in  operation. 

4.5  Evaluation:  Considering  the  functions  presently  served 
by  the  operational  facilities,  maintenance  is  considered 
adequate . 
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SECTION  5 - HYDRAULIC/HYDROLOGIC  DATA 


5.1  Design:  Normal  pool  (elevation  1142.6  feet  M.S.L.) 
maintained  by  a 1 foot  high  by  4 foot  wide  orifice  on 
the  right  (northeast)  side  of  the  riser  was  established 
at  an  elevation  to  store  0.73  watershed  inches  (100- 
year  sediment)  plus  an  additional  3.23  watershed  inches 
for  water  supply.  The  riser  crest  (elevation  1146.3  feet 
M.S.L.)  was  established  at  an  elevation  to  store  an 
additional  1 inch  of  floodwater.  The  capacity  (134  c.f.s. 
with  reservoir  level  at  crest  of  emergency  spillway)  of 
the  principal  spillway  was  established  by  consideration 
of  a number  of  factors  including: 

1)  The  capability  of  evacuating  the  flood  storage 
space  within  a reasonable  time  ( + 10  days). 

2)  Not  passing  damaging  flows  downstream. 

3)  The  capability  of  the  reservoir  to  store  the 
f loodwaters . 

The  crest  (elevation  1151.6  feet  M.S.L.)  of  the  emergency 
spillway  was  established  at  the  maximum  elevation 
needed  to  store  the  100-year,  10-day  rainfall.  The 
elevation  of  the  top  of  dam  (elevation  1157.6  feet 
M.S.L.)  was  established  by  the  maximum  elevation  reached 
in  passing  the  freeboard  hydrograph.  The  freeboard 
hydrograph  is  that  computed  from  rainfall  comparable  to 
Probable  Maximum  Precipitation  (PMP)  as  used  by  the 
Corps  of  Engineers  and  is  therefore  comparable  to  the 
Probable  Maximum  Flood  (PMF). 

5.2  Hydrologic  Records:  No  rainfall  data  of  stream  flow 
records  were  available. 

5.3  Flood  Experience:  No  exact  high  water  marks  were 
available;  however,  local  citizens  stated  that  water 
has  risen  over  the  top  of  the  riser  in  the  past. 

5.4  Flood  Potential:  Design  features  of  the  dam  were 
established  by the  SCS  by  routing  various  hydrographs 
as  noted  in  Paragraph  5.1. 

5.5  Reservoir  Regulation:  Pertinent  dam  and  reservoir  data 
are  shown  in  Table  1.1,  paragraph  1.3.3. 

Except  for  future  water  supply,  regulation  of  flow  from 
the  reservoir  is  automatic.  Normal  flows  are  maintained 
by  the  low  stage  orifice  in  the  riser  at  an  elevation 
of  1142.6  feet  M.S.L.  and  the  high  stage  drop-inlet 
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with  a crest  of  1146.3  feet  M.S.L.  Water  flowing  into 
the  inlets  flows  through  the  dam  in  a 30  inch  diameter 
reinforced  concrete  conduit.  Water  also  flows  past  the 
dam  through  an  ungated,  vegetated,  side-channel,  emergency 
spillway  in  the  event  water  in  the  reservoir  rises 
above  the  spillway  crest  (elevation  1151.6  feet  M.S.L. ). 

Outlet  discharge  capacity,  reservoir  area  and  storage 
capacity,  and  hydrograph  and  routing  determinations 
were  obtained  from  reports  and  computations  furnished 
by  the  SCS.  The  routing  of  the  emergency  and  freeboard 
hydrographs  began  with  the  reservoir  level  at  normal 
pool. 

5.6  Overtopping  Potential:  The  probable  rise  in  the  reser- 
voir and  other  pertinent  information  on  the  reservoir 
performance  in  various  hydrographs  is  shown  in  the 
following  table: 


TABLE  5.1  RESERVOIR  PERFORMANCE 


Hydrographs 

Principal  Emergency  Free- 

Spillway  Spillway  board 

Item  Normal  (a)  (b) 


Peak  flow,  c.f.s. 

Inflow 

Outflow 

Peak  elev.,  ft.  M.S.L.  1142.6 
Emergency  spillway 
(elev.  1151.6  ft.  M.S.L.) 

Depth  of  flow,  ft. 

Avg.  velocity,  f.p.s. 
Non-overflow  section 
(elev.  1157.6  ft.  M.S.L.) 

Depth  of  flow,  ft. 

Duration  of  over- 
topping, hrs. 

Avg.  velocity,  f.p.s. 
Tailwater  elev., 
ft.  M.S.L.  (c)  1191.0 


- 

6833 

18,153 

141 

3360 

15,810 

1156.6 

1154.0 

1157.6 

2.4 

6.0 

- 

6.5 

11.0 

(a)  100-year,  10-day  volume  produces  the  most  conservatively 
large  indication  of  flood  control  storage  required.  Detailed 
discharge  hydrograph  was  not  determined. 

(b)  PMF  by  COE  standards. 

(c)  Tailwater  at  time  of  inspection. 
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5.7  Reservoir  Emptying  Potential:  The  time  to  drawdown  the 
reservoir  level  from  the  crest  of  the  emergency  spillway 
(discharge  of  134  c.f.s.)  to  the  crest  of  the  riser 
(discharge  of  37  c.f.s.)  is  about  1.1  days.  While  the 
time  to  draw  the  reservoir  down  from  the  riser  crest  to 
the  orifice  crest  is  about  8.2  days.  With  the  30  inch 
diameter  reservoir  drain  opened,  the  reservoir  can  be 
drained  from  normal  pool  to  elevation  1101.6  feet 
M.S.L.  in  about  2.7  days.  Reservoir  drawdown  was 
estimated  neglecting  inflow. 

5.8  Evaluation:  Hydrologic  and  hydraulic  determinations  of 
the  project  as  prepared  by  the  SCS  appear  reasonable. 

The  dam  and  spillway  are  designed  to  pass  a flood 
essentially  equal  to  PMF  which  would  be  developed  under 
standards  used  by  the  Corps  of  Engineers.  The  project 
will  pass  the  PMF  without  overtopping  the  dam. 

Conclusions  pertain  to  present  day  conditions  and  the 
effect  of  the  future  development  on  the  hydrology  has 
not  been  considered. 


SECTION  6 - DAM  STABILITY 


6.1  Foundation  and  Abutments:  The  foundation  of  the  dam 
consists  of  7 to  28  feet  of  clayey  and  silty  sands  with 
gravel  and  boulders  overlying  hard,  cross-bedded, 
argillaceous  sandstone  with  traces  of  shale  and  quartzite 
The  cutoff  trench  provided  for  seepage  control  extends 

to  the  weathered  bedrock.  Both  abutments  are  composed 
of  a relatively  thin  mantle  of  silty  sand  and  rock 
fragments  above  gray  and  brown  cross  bedded  sandstone. 

6.2  Stability  Analysis 

6.2.1  Visual  Observations:  No  evidence  of  insta- 
bility  in  the  embankment,  cut  slopes  or 
concrete  structures  was  observed.  No  seepage 
was  observed  in  the  embankment,  abutments  or 
foundation . 

6.2.2  Design  Data;  No  data  was  available  that  in- 
cluded stability  analyses. 

6.2.3  Operating  Records:  Recent  annual  maintenance 
inspection  reports  indicate  that  there  are  no 
serious  deteriorative  conditions  except  for 
minor  erosion.  High  water  marks  on  the 
upstream  slope  show  that  the  level  of  the 
reservoir  has  risen  several  feet  above  the 
normal  pool  elevation  without  any  significant 
damage . 

6.2.4  Post-Construction  Changes ; No  alterations  of 
the  dam  since  it  has  been  constructed  were 
apparent. 

6.2.5  Seismic  Stability:  Dry  Run  Dam  No.  101  is 
located  in  Seismic  Zone  2,  and  is  considered 
to  have  no  hazard  from  earthquakes  according 
to  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams  provided  static  stability 
conditions  are  satisfactory  and  conventional 
safety  margins  exist. 

6.3  Evaluation:  Stability  analyses  of  the  dam  were  not 
available.  However,  a study  of  the  as-built  drawings, 
the  field  observations,  and  field  studies  indicates 
no  serious  distressed  external  conditions  which  would 
suggest  instability  of  the  structure. 
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SECTION  7 - ASSESSMENT/REMEDIAL  MEASURES 


7.1  Dam  Assessment:  The  dam,  as  designed,  will  not  be 
overtopped  under  PMF  conditions.  The  hydrologic  and 
hydraulic  data  available  were  sufficient  to  evaluate 
the  spillway  capacity.  No  evidence  of  seepage  or 
embankment  distress  were  observed.  Design  reports 

for  soils,  foundations,  and  stabilities  were  not  available 
for  review. 

The  is  generally  in  good  condition  with  the  excep- 
tion of  minor  maintenance  items. 

7.2  Recommended  Remedial  Measures:  The  inspection  revealed 
certain  preventative  maintenance  items  which  should  be 
scheduled  during  the  annual  maintenance  period.  These 
are: 


1)  Remove  all  large  logs  and  debris  located  in 
the  reservoir  area  to  prevent  clogging  of  the 
intakes . 

2)  All  bare  areas  and  footpaths  on  the  embankment 
should  be  reseeded  to  prevent  erosion. 

3)  A staff  gage  should  be  installed  to  monitor 
reservoir  elevations  above  normal  pool . 


f 

\ 


NAME  OF  DAM:  DRY  RUN  NO.  101 


" 1 I . ...  ....  II...  III,. 


Location 
Plate  1: 
Plate  2: 

Plate  3: 


CONTENTS 


Plan 

Plan  - Dam  and  Emergency  Spillway 

Plan  and  Section  - Principal  Spillway 
and  Water  Supply  Line 

Typical  Sections  of  Dam 


NAME  OF  DAM:  DRY  RUN  NO.  101 


Dry  Run  Pom  Wo.  101 


LOCATION  PLAN 


;V»j?£x 


i 


jx-tac'cV  SrtK..  ti4; 

IT  *»l«rs,4  eTctis-^  »•  K;«a*' 


.ippaei  „c;aT's»; 

ii'tr.t.  s stseam 


ri'y  -<*  v- 


nuct 
FW'VtQ  l:we 
tXlfrT.WG  C0UT0UC?* 


-•Vj-  ' ';  X 

sgpgtew  Ag&A^. 


rOPPM*D  COUTOuBA 


<t  STUAflT  HOT!"  a ASSOCIATES 
OCWSJL'Art  IIOACEAS 
AOWOgO,  V*S»A 


PK^i£CT  V)  6600 


0AM  NO  101 , DRY  RUN 
DRY  RUN  WATERSHED 

PAGE  COUNTY,  YA 

PLAN  CAM  & EMERGENCY  SPILLWAY 


U.  S.  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


it’.v. 

•fci h 


»«  :•«; 

“ t*- 1"  w - 

••  • 

i < 


•'  4-*** 


t vjik  : *■- 
;.-s 


QAM  NO  101  , DRY  RUN 
ORT  RUN  WATERSHED 

MGC  COUNTY,  V» 

n.A-1  t rrcricN principal  spillway  and 


WA Z ER  SUPPLY  JJNE. 


U.  S DEPARTMENT  OF  AGRICULTURE 

Si'IL  conservation  service 


it 


t rum  iki«n„ 

: si»/i  jUut-. 

i i ' I'.-vu. 

i '•  (j-l» 

[»»/»•  „.*»;** 

! **.  . »di* 
}/“  ..  yi-n 

V‘m  tu-fl 

. J/r*  . t«y 
!k  . l 

, 

cl  0-5 
. * O-  5 


A*.  M*«  HwUpwJ 

K-fc  LUt  ) .*•«• 

,U  -V  vk\ 


1 w'*  •»r'»T.(7 

itlon  c*wn  r«pr#«e  tea 
0*  to  6.5 » 


jaCrn-tf-  t*J-  Afc-  2. 


DAM  NO.  101,  DRY  RUN 
DRY  RUN  WATERSHED 

PAGE  COUNTY,  VA 
TYPICAL  SECTIONS  OF  0AM 

U.  S.  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


a.  STUAur  potn  a associates 

CMs*«cm 


PPO-EC T 66CO 


f/ 1 6**ion 


CONTENTS 


Photo  1:  Riser's  Lift  Pedestal,  Gate  Steins 
and  High  Stage  Trash  Rack 

Photo  2:  Reservoir  Area  and  Riser 

Photo  3:  Emergency  Spillway  and  Left  Abutment 

Photo  4:  Outlet  Pipe  and  Stilling  Basin 


Note:  Photographs  were  taken  14  November  1978. 


NAME  OF  DAM:  DRY  RUN  NO.  101 


i 


PHOTO  3.  Emergency  Spillway  In  Left  Abutment 


Check  List 
Visual  Inspection 
Phase  1 


Sml  th  Recorder 


w-|,„|1  I,,  -L",  I .1  il«,W 


s 

5 


M 

X 

X 

s 


1 


g 


« 

Q 


1 

Z 


g 


i 


& 


•o 

01 


s- 

01 

V) 

-O 

o 


01 

c 


2 


n 

x 

i 

u 


u 

< 


os 

3 

<n 


-o 

at 

> 

s- 

at 

i/i 

J3 

O 


at 


a 
ex  § 

°s 

K 

o 


IS 


w 

■J  Z M 


3 K I 
3 U 
3 < M 
Z 3 9 
BUH 


c E *o  •— 
St  <a  c — 
6 at  at  •*” 


«/» 


3v  a u 
£ mjc 

«a**J 


i U St 
+*  e E 

: <a  at  -w 


i/i 

_ 2 
C t-  0) 


_ <Q  0)  « 
° 2*. 


C to 

a 


01 


6^(0 
2 IQ  <+- 

C IQ  O 

<o  c 

?C  O 4-> 

■*-  0) 
■a  •— 

i/)  C C 

at  o x 
> -x 

t-  c o 
<u  o <o  +-> 
* 


#■0  at 
at  5- 

♦j  ui  a . 
r o ai. 
o a a at 

t-  x > 

batoo 
c o 

at  </i 

j£  •»-  i/i  at 
■m  •»-  > 


■u  i-  at  -m 
«Ok« 
i/i  at  +j 
4-»  r at 

a at  t-  ai 

u £ at 


■§  « 


o u e 
*.  at  at 
in  at  «i  U 
a « 
X l.  fn 
o -o 
oic  at  a 

CK  .c 


e *i/io 
e at  t- 
O i-  x: 

at  — u -u 
Q.-W 

« at  io 


oi 


>i  <a  ia  at 
<0  a.s.,2 


o 

3 


►j 
< *• 
fr!  w 


?§ 


o 

N U 


§§ 

S EH 


a e*. 
z o 


•j  z 

S3 


Sh 


32 


<Q 

£ 

01 


01 

5 


O 

a. 

40 

L. 


W 

o 


01 

S; 

£ 


to 


< 

Qw 


ou 

b2 

eu 


III-2 


The  downstream  and  upper  part  of  the  upstream  slope  above  the  10  ft.  It  Is  recommended  that  the  debris 
SI0PES  wide  berm  were  constructed  at  a 2.5:1  ratio.  The  upstream  slope  be  removed  periodically, 

below  the  normal  pool  elevation  at  the  level  of  a 10  ft.  wide  berm 
was  formed  at  a 3:1  ratio.  There  Is  minor  scattered  wood  debris  on 
the  lower  upstream  slope. 
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UNGATED  SPILLWAY 


RESERVOIR 
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DOWNSTREAM  CHANNEL 


rainfall/reservoir  RECORDS  No  rainfall  or  reservoir  records  are  available  at  the  dam. 


Of  Dam  DRY  RUN  WO.  101 


borrow  sources  Borrow  areas  In  the  reservoir  area  and  south  of  the  emergency  spillway  are  shown  In 
the  as-bullts. 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  2.62  Sq.ml. 

ri^.b’  n.  h.s.l: 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  (552  ac.-ft.) 


ELEVATION  TOP  EMERGENCY  SPILLWAY  CREST 
(STORAGE  CAPACITY)  : 1151.6  ft.  M.S.L.  (922  ac.-ft.) 

ELEVATION  MAXIMUM  DESIGN  POOL:  1154.0  ft.  M.S.L. 

ELEVATION  TOP  DAM:  1157.6  ft.  M.S.L.  (settled) 

CREST:  Emergency  Spillway 


a. 

Elevation  1151.6  ft.  M.S.L 

■ • 

b. 

Type  Earth  side-channel  with  vegetative  cover 

c. 

Width  375  ft. 

d. 

Length  830  ft.  total  length 

section.  300  ft.  exit, 

1 500  ft.  approach.  30  ft.  level 

e. 

Location  Outside  left  abutment 

f. 

Number  and  Type  of  Gates 

None 

OUTLET  WORKS: 


a. 

b. 

c. 

d. 

e. 


Type  Drop-inlet  concrete  riser 

Location  Riser  In  reservoir  with  30  in.  diameter  reinforced 


concrete  outlet  pipe 

Entrance  inverts  1142.6  ft.  M.S.L.  (n 

1093. 0 fC.nCS.l.  (3oTn7 


Exit  inverts  1093.0  ft.  M.S.L 
Emergency  draindown  facilities 


reservoir  drain  (3(T 


diameter  outlet 


diameter  slide  gate]" 


HYDROMETEOROLOGICAL  GAGES:  None  available 


REPORT  ON  ANNUAL  MAINTENANCE  INSPECTION  OF 
DRY  RUN  WATERSHED  Ft OOl)  CONTROL  STRUCTURES 


The  Shenandoah  Valley  Soil  and  wt>er  Ct.n*e  rv  it  i on  District  performed  their 
annual  inspection  of  the  completed  flood  water  retarding  structures  on  the 
Dry  Run  Watershed,  in  P3ge  County,  Virginia  May  23,  1978.  The  structures 
inspected  Mere  dams  lol  and  102.  District  Director  Artis  Frymyer  performed 
the  inspect  ion  with  the  assistanct  of  Don  Smith,  Luray  Town  Manager  end 
. Sam  Linkenliuke  i , District  Conservationist. 

! I 

The  results  >f  the  inspections  are  listed  below  as  agreed  to  maintenance 
items. 
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Dam  101  (Lake  Arrowhead) 

1.  Remove  small  cedars  or.  downs  lope  of  dam. 

2.  Remove  brush  from  knoll  on  eastern  end  of  dam  and  spray 
undergrowth  with  brush  killer  and  oil. 

3.  Spray  and  remove  small  trees  on  drainage  ditches  in  the 
spi 11  way. 

9.  Replace  holts  on  walkway  structure. 


Dam  102  ilak<  Morning  Star) 

1.  Paint  a large  warning  (DANGER  KEEP  OUT)  oo#he  exit  end 
of  the  principal  spillway  pipe. 


Oruoi  area*  on  Darn.  102,  as  a r««ult  of  motor  vehicles,  had  been 
rt'.-air>d  «tr!  ipptared  in  excellent  condition  with  seeding  and  planking. 


Arli<  Frymyer,  Direc'or 


/ 


Donald  Smith,  Town  Manager 


/ 

i 

Sattiue  I W. 
n ; ' t . t 


/ J I&zJl  yJj^L 


!al 


I.  i nkenhoke  r, 
Conserve l ionist 


V-l 


REPOKC  OF  AIuil/iL  I'jJl liV-HMiCS  liCPECTKnl  OF 
VBX  RJH  lUItRCICD  .TjCOD  CuhTiSUL  STfUCHJllES 


The  Shenandoah  Volley  Soil  rad  Hater  Conaorrotion  District  porforaod  ;thoir 
primal  inspection  of  tlio  corplotod  flood  rater  retarding  structures  on  the 
Dry  Run  Vatcrshcd,  in  !\x"o  County  Virpinia  April  HI,  19/7*  Tho  structures 
inspected  wore  dar-a  101  and  102.  District  directors  Joyce  Uunior  and 
Clart:  "nitlcr  porfonuod  tiio  inseootion  with  tho  assistonoe  of  Don  Snith, 
Icray  Town  lixnacor  and  San  Lixficonhoker,  District  Consorvationist* 

The  results  of  the  inspections  are  listod  below  as  ajrecd  to  maintenance 

ltC.!S. 

Dov  101  (Lake  Arrowhead) 

1.  P.eneve  brush  and  trees  fron  tho  upstream  alone  of  dan  and  ^ 

paint  the  sturps  with  Crush  Killer  and  oil. 

2.  Rorove  the  oorsnon  rullein  (Vorboecun  thnpsus)  fron  the  alopos 
of  the  dan  and  spillway  by  eithor  grubbing  or  spraying  with 
2,);-D  nixed  in  oossa  dotor^ent. 

3.  Spray  the  brush  on  the  alopos  of  tho  spillway  with  3ru shriller. 

1*.  Install  a post  in  the  oxistinc  lano  witich  is  located  around 
tho  southern  od^e  of  tho  lake  to  prohibit  vehioular  trnvol  on 
said  lane. 

5.  Rerove  all  downed  trees  that  are  located  within  the  flood  pool 


-•  * 


IV n 17?  (htho  lornine  Star) 

1.  paint  a larce  naminj;  (rAlICEd  Y.  -.7P  CUT)  on  tho  exit  end  of  the 
principal  spillway  pipo. 

2.  Relieve  nil  locust  sprouts  fron  tho  bad:  side  of  tho  dan  and 
paint  the  stumps  with  Drush-Killor  and  fuel  oil. 


Clark  Spitlcr,  D^octor 

Qr  /?  A 

j^o  burner,  Diroetor 

f . . ..  (/  . y 

. f \ • s ■ 

' Donald  S*.±tn,  *ov.a  ana?;  '• 

(-  OiHiitf  i J,  . ..  . 


• SBBttDMl  TAJLLKT  SOIL  AM)  WAT1R  OOKSBTATlOl  DZ8TBZCT 
RBPOHT  OF  dBMAL  MUSTBUUiCI  MSPBCTIOB  OF  BKTBBBHED  DUB  H 

OB  am  KdTEBHH)  PHDGQUI 

lkgr  27.  1976 


Tn  H —01  n If  Oh*  dana  an  0 *y  Ko.  h««  Oounty,  Virginia  —a  anda  Mgr  27,  1976 
tgr  Oaf k tpitlar,  ItfOi  M Aftaoad,  and  kinar,  Ih—rinh  fdlor  tail 
and  Mar  0—  — lallaa  Dlatriat  Blrnatara,  flugr  «m  wUM  tjr  Donald  Mtk, 
ft—  Magor,  Ml  f — *-  Orlfflth,  Mar  tap arlatand— 0,  ft—  af  Uovjr,  M 
l—f  mi  aaaonpaaiad  Ma  D«  Orifk.  Sail  Caoaarvai ti—  Baarlaa, 

tha  IftUaalas  aorraatiiaa  vara  ag—ad  upon  ty  all  parti—  la— 1— da 

Dm  la.  108  • 1,  Ma—  laaaat  and  villa*  traaa  Atom  dan  aad  opill— qr  —A 
paint  ft— i with  2l*5»  an!  Aaal  all, 

2,  B—a  1—  fiaodpool  anaa, 

3,  faint  lip  — drain  pip*  at  atllUag  pool  to  kaap  paapla 
aat  af  plpo,  San gar,  Kaap  Oit,  t—n  af  Lax—r* 

Dan  Bo,  101  • 1,  P— riTi  la— at  — d villa*  traaa  froa  dan  and  — ill— jr  —A 
paint  atop  a with  SU9t  and  fual  oil, 

8,  Ma—  laurga  logo  from  dan  and  — tarllaa. 


Thia  —port  la  aanearrad  ftp* 


k 

*1 


P 


V-  3 


- SHENANDOAH  VALLEY  SOIL  ANO  WATER  CONSERVATION  DISTRICT 
REPORT  OF  ANNUAL  MAINTENANCE  INSPECTION  0?  WATERSHED  OAKS  IN 


DAY  RUN  WATERSHED  PROGRAM 


Inspection  of  tho  dm  on  Dry  Run,  Pogo  County,  Virginia  ms  mede  May  8,  1975  J 
by  Clark  Spltler,  Shanandoah  Valley  Soil  and  Water  Conservation  01  strict 
Ha  was  assisted  by  Bapny  Stokes  and  Haywood  Nichols  from  the  Town  of  Luray 
John  D.  Crist,  Soli  Conservation  Service. 

..  ■ 

The  following  corrections  wereagreed  upon  by  all  parties  involved!  - « 

* . 

Dam  No.  101  - !.  All  samtl  locust  on  dam  and  spillway  will  be  cut  and  sprayed 
with  245T  and  fuel  oil* 

2*  The  larger  logs  will  be  removed  from  the  dam  to  prevent  cfojHNng 
of  spillway;  ■ r-jg 

3.  TWo  small  galled  areas  will  be  seeded  to  Ky.  31  fescue  and  nut chad 
with  straw.  ^ 

. -A* 

0am  No.  102  - All  small  locusts  on  the  dam  and  spillway  will  be  cut  and  sprayed. 

with  2457  and  fuel  oil.  * * 

2.  Two  small  galled  areas  will  be  seeded  to  Ky.  31  fescue  and  mulched 
with  straw.  The  overhang  on  the  top  galled  area  will  be  knocked 
off  and  the  area  planted  to  locust  to  hold  the  sod  In  place.  i - 


Clark  Spitler,  ShehandodK  Veil* 
Conservation  District  Director 


* 


JchfUD.  Crist;  District  Conservationist, 
Cdmdervation  Service 


OISTRs  State  Office  2 cyt. 

Area  Office 
Luray  Field  Office 
Town  of  Luray 
Shanandoah  Valtav  S6WC0 


SHERAMDCAH  fetUY  5CTI  AM  WATTS  C‘,-.r  SKVAiTOti  IfiSTHiCT 
SSPORT  Of  ANNUAL  MAIilVETANCS  ISif&CTfO.'*  OP  VATESShEB  OhMS  iS 

oar  n:  s lar&U'tfD  -•'iXMH 

i !9:«« 


:t:>  f rha  d-  -v  wu  w'-t  v>r  1 >,  i?7l»  ty  A'csh’rt  and  Clark  Spitlar 

*■  ./■•  r.  -jr  of  fi.c  i-Oew  d«-*«h  w*:  ley  5 s.:*j  Conservation  District 

no'j  t . ■ ..  :.n.  “-acptay  stc’-ra  arH  Vnr.  rcc>  T>mi  of  luray  and 

i ><  sc  i . •itjir.  Jr.  and  Jc!«  *Ut  frw  SC&  t'et  *.>.<»  .-nan  act  Ion  toore. 

ho  fol  low:  rv:  eondU<on»  *i^ra  re/*  -‘Cfcarfi 

2m<  ?»<*.  i 01  - Good  cor  ilti'-n.  no  «j»t*a  w*1 !we««oca  is  »xv  /i*»d. 

Can  To  10  < - food  ecrdir  Jo.-, . -o  b,s  ; ntenaiv-o  nueJer*. 

he  rtf.  .»  concur rad  by: 


fr\ •>*"  v*;  ■}•«,  O'!*-’  tor,  Shorv/Tsih  Va'*  <«y  Soil 
Air  i^,r>  oijtr-e? 


if??  .?»r*  ; «-y*. 

Are;.  ■;.?<  . 

l'„r«}v  f ■ , r * Of  J let 
’C  1'  •'<r  i»U’  »> 

i'l  •»(".  • :i»,>  .aliev  SSUCO 
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